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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

This invention relates to a carriage running control 
system, and more particularly to a system for controlling 
running of carriages each having a device tor communi- 
cating information with memory media installed on the 
ground such that, when a preceding carriage remains in 
a predetermined zone of a running track : a succeeding 
carriage is prevented from entering that zone. 

2. DESCRIPTION OF THE RELATED ART 

1 1 has been conventional practice in an assembly line 
of automobile bodies or electric appliances to transport 
parts and unfinished products automatically by means of 
a plurality of carriages running on a predetermined run- 
ning track with a guideline laid thsreaiong. Generally 
each of such carriages has an ultrasonic sensor to avoid 
striking a preceding carriage from behind. 

However, this sensor usually Is a directional sensor 
and therefore incapable of detecting a preceding car- 
riage in a curved portion of the running track. The sensor 
also has the disadvantage of being vulnerable to distur- 
bances. 

Tocompensate for the inability of thedirectional sen- 
sor, a presence monitoring zone is provided in a curved 
portion or the like of the running track to detect any pre- 
ceding carriage lying in the monitoring zone. If there is a 
preceding carriage in the monitoring zone, control Is ef- 
fected to prevent a succeeding carriage from entering 
the monitoring zone to avoid a rear-end collision. Japa- 
nese Patent Publication Kokai No. 1991-31062, for ex- 
ample, discloses a control system including detectors 
disposed at an entry end and an exit end of a presence 
monitoring zone for detecting passage of carriages, and 
a main controller installed on the ground tor receiving de- 
tection results from the detectors and determining 
whether a carriage is present in the monitoring zone or 
not The carriages communicate with the main controller 
at the entry end of the presence monitoring zone to ob- 
tain information as to whether the monitoring zone may 
be entered. 

However, the above system involves a high equip- 
ment cost in that the detectors must be installed at two 
positions, i.e. the enlry end and exit end of a presence 
monitoring zone, and these detectors must be wired to 
the main controller. Further, the main controller has a 
heavy burden with an increased number of jobs to be 
processed. 

On the other hand, a carriage control system has 
been developed recently, which includes rewritable 
memory media called ID tags, installed at positions just 
short of stepping points, branching points and the like of 
carriages. The memory media store running control in- 



formation such as distances to the stopping points and 
poslbranching addresses. Each carriage has a commu- 
nicating device for communicating with the storage me- 
dia without making a physical contact therewith to read 
. 5 the control information from the media. In this way, while 
running along the tracks : the carriages obtain running in- 
forrtiatbn as necessary at the positions, where the mem- 
ory media are installed. For instance : such running con- 
trol system is disclosed in the PCT patent application 
io WO-A-80-0201 3. However, this system still has room for 
Improvement for further simplicity ol the system con- 
struction and cost reduction. 

SUMMARY OF THE INVENTION 

15 

The object of the present invention as defined in 
Claim 1 is to provide a running control system similar to 
the above running control system which is used also to 
prevent a collision between carriages without a substan- 

20 tial increase in equipment cost and at the same time en- 
abling local processing. 

A carriage running control system according to the 
present invention controls carriages, each including a 
communicating device for communicating information 

25 with memory media installed on the ground. When a pre- 
ceding carriage is present in a predetermined zone of a 
running track of the carriages, a succeeding carriage is 
prevented from entering that zone. The predetermined 
zone has one of the memory media disposed at an entry 

20 end thereof, and a detector at an exit end for detecting 
passage of the carriages. Each carriage further includes 
a controller lor stopping the carriage when the informa- 
tion read by the communicating device from the memory 
medium includes presence information indicating pres- 

35 ence of a proceeding carriage In the predetermined 
zone : and allowing the carriage to enter the predeter- 
mined zone after causing the communicating device to 
write presence information into the memory medium. 
The detector is operable upon detection of passage of 

40 the carriage to reset the presence information stored in 
the memory medium. . 

Further, in the zone, the carriage effects an autono- 
mous run based on running control information stored at 
the memory medium. 

4* . This control system has the following 1 unctions and 
advantages: 

Each carriage reads, by means of the c^ommunication 
device, control information from the memory medium in- 
stalled at the entry end of the *one, checks this inlorma- 

50 lion to determine, whether a preceding carriage is 
present in the zone or not, i.e. whether the information 
includes presence information. If presence information 
is not found, the carriage writes its presence information 
into the memory medium through the communication de- 

ss vice, and enters the zone. If presence information is in- 
cluded in the information read from the memory medium, 
the carriage stops at the entry end and waits for of the 
preceding carriage to leave the zone. 
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The detector disposed at the exit end of the zone 
delecls departure of the preceding carriage and resets 
the presence information stored in the memory medium. 
The succeeding carriage waiting at the entry end of the 
zone detects elimination of the presence information, 
writes its presence information in the same way as if 
there had been no presence information, and enters the 
zone. 

In this way, a carriage arriving at the entry end of the 
zone obtains, through the communication device, pres- 
ence information directly from the memory medium in- 
stalled on the ground. Then the carriage itself makes a 
decision whether to stop or enter the zone. Thus/the in- 
vention realizes local processing which lends no burden 
to the main cont roller dh the ground. The communicating 
device which is provided as an intrinsic part of each car- 
riage for obtaining running control information is used 
also for this purpose. This feature assures the above ef- 
fect with a minimal increase in equipment cost. 

Preferably, the memory medium installed at the en- 
try end of the zone also stores running oontrol informa- 
tion lor the zone. Then the controller of each carriage 
effects autonomous running control based on the run- 
ning control information read f rom the memory medium 
through the communication device. 

This means that the memory medium installed at the 
entry end of the zone stores not only the presence inform 
matipn noted above but aJso the autonomous running 
control information applicable to the zone. In other 
words, the memory medium storing the autonomous run- 
ning control information for the zone is used also for writ- 
ing and reading the presence information. 

The feature that the memory medium storing the 
running control information applicable to the zone is used 
also for communicating the presence information with 
the carriages produces an additional effect of checking 
an increase in equipment cost. 

Other features and advantages of the present inven- 
tion will be apparent from the following description. 

BRI EF DESCRIPTION OF THE DRAWINGS 

Figs. 1 through 4 show a carriage running control 
system according to the present invention, in whbh:- 

Fig. 1 is a schematic view showing a layout of run- 
ning tracks and stations, 

Fig. 2 is a block diagram showing signal flows Lo and 
from a carriage and adjacent devices, 

Fig. 3 is a schematic plan view of carriages and a 
zone, and 

Fig. 4 is a block diagram showing an interior struc- 
ture of a memory medium. 

Figs. 5 through 10 show a carriage running control 



system in another embodiment of the invention, in 
which:- 

Fig. 5 is a schematic view showing a layout of run- 
s ning tracks and stations, 

Fig. 6 is a block diagram showing signal flows to and 
. from a carriage and adjacent devices, 

to Fig. 7 is a schematic plan view of a carriage, 

Fig. 8 is a block diagram showing an interior struc- 
ture of a memory medium, and 

is Figs. 9 and 10 are views each showing a layout of 
guidelines in certain sections of the running tracks. 

Figs. 1 1 through 1 3 show a carriage running control 
system in a further embodiment of the invention, in 
20 wheh:- 

Flg. 11 Is a schematic view showing a layout of run- 
ning tracks and stations, 

2S Fig 12 is a block diagram showing signal flows to 
and from a carriage and adjacent devices, and 

Fig. 1 3 is a schematic plan view of a carriage and a 
branching point of guidelines. 

30 

Figs. 1 4 and 1 5 show a carriage running control as- 
tern in a still further embodiment of tho invention, in 
which:- 

35 Fig. 14 is a schematic view showing a layout of run- 
ning tracks and stations, and 

Fig. 15 is a flowchart of pari of running control 
effected by a controller shown in Fig. 1 4. 

DETAILED DESCRI PTION OF THE PREFERRED 
EMBODIMENTS 

A carriage running control system according to the 
4S present invention will be described in detail with refer- 
ence to the drawings. 

As shown in Fig. T, this system includes guidelines 
L laid in loop form along running tracks of article trans- 
porting carriages A. and a plurality of stations ST ar- 
5Q ranged along the guidelines L for the carriages A to stop 
to bad and unload the articles. The carriages A are au- 
tomatically controlled to run from one station ST to an- 
other to transport the articles. Fig. 1 is a simplified illus- 
tration to facilitate understanding. 
55 Referring to Fig. 2, each guideline L includes a mag- 
netic member having a rectangular cross section with an 
M-pole on the front and an S-pole on the back, and an 
epoxy resin surrounding the magnetic member and fixing 



3 



5 



EP 0 482 424 B1 



6 



it in position. The guideline L is buried flush with a running 
track surlace. As will be described laler, a magnetic sen- 
sor 5 on each carriage A detects the guideline L and the 
carriage A steers itself to run along the guideline L 

This control system further includes memory media 
T called ID tags buried in running tracksurfaces adjacent 
curved sections P, a branching point D and a merging 
point J of the guidelines L, and adjacent the stations ST 
These ID tags T 6tore running control information such 
as (slow) running speeds for the curves, addressee after 
branching or merging, and distances to stopping posi- 
tions at the stations ST When each carriage A reaches 
a position where one of the ID tags T is buried, a tag 
reader 7 mounted on the carriage A reads the control 
information from the ID tag T to cause the carriage A to 
make a turn, branch off, run ontoa mergingtrackorstop 
as descnbed later 

In order to prevent the carriages from striking pre- 
ceding carriages from behind in the curved sections P, 
the ID tags T adjacent the curved sections P also store 
presence information indicating whether any carriages 
are present in the curved sections P. Further, lead switch- 
es SW are provided at exit ends of the curved sections 
P to detect passage of the carriages A and reset the pres- 
ence information. These will be described in detail later. 

As shown in Figs. 2 and 3 which are a block diagram 
and a plan view of principal parts of the system, each 
carriage A includes a drive motor 1 anda steering motor 
2 for driving and steering a steerable drive wheel 3 at- 
tached to a forward position of the carriage A The car- 
riage A has a pair of right and left follower wheels 4 in 
rearward positions thereof. The magnetic sensor 5 is 
mounted forwardly of the drive wheel 3 to detect the 
guidelines L and obtain steering information therefrom. 
The sensor 5 is movable to change its facing direction in 
accordance with a steering direction of the drive wheel 3. 

The carriage A further includes a magnet 6 mounted 
in a rear position thereof and in an opposed relationship 
with the lead switches SW provided on the running track 
surfaces. When the magnet 6 approaches one of the 
lead switches SW, a contact of the lead switch is closed. 
The tag reader 7 is mounted on a right forward position 
of the carriage A tocommunicate information with the ID 
tags T. Further, an optical communication device 8 in- 
cluding a light transmitter and a light receiver is mounted 
on a longitudinally intermediate left side position of the 
carriage A. Each station ST includes a similar optical 
communication device including a light transmitter and 
a light receiver disposed in a position opposed to the 
above communication device 8 when the carnage A 
stops at the station ST. Through these communication 
devices communications are conducted between the 
station ST and carriage A. Alternatively, the carriage A 
may communicate, using the station ST as a relay, with 
a central control unit C whbh controls an overall opera- 
tion of the system. For example, when the carnage A no- 
tifies the station ST of completion of an operation at that 
station ST. the station ST transmits to the carriage ad- 



dress information of a target station where the carriage 
is to engage in a next operation. 

The carriage A further includes a controller 9 for 
processing information received through the magnetic 
s sensor 5, tag reader 7 and communication device 8 and 
controlling running of the carriage A, as well as a driver 
1 0 for driving the drive motor 1, and a driver 11 fordriving 
the steering motor 2. 

As shown in Figs. 2 and 3. the magnetic sensor 5 

io includes four magnetic sensor elements arranged trans- 
versely of the carriage A. These sensor elements are ar- 
ranged at appropriate intervals such that the two inner 
elements detect the magnetism of the guideline L and 
the two outer elements do not when the carriage A is in. 

15 a proper position relative to the guideline L i.e. when a 
transversely mid-position of the magnetic sensor 5 is op- 
posed to the center of the guideline L 

Thus, when the carriage A is displaced right or left 
relative to the guideline L, one of the two outer sensor 

20 elements detects the magnetism of Ihc guideline L In 
response to the resulting information on detection, the 
controller 9 provides a steering control to return the car- 
riage A to the proper position. 

As shown in Fig. 4, the tag reader 7 communicates 

£5 with the ID tags T by electromagnetic induction to effect 
data exchange between the controller 9 and ID tags T. 

Each ID tag T. as shown in Fig. 4, includes a storage 
20 having a rewritable semiconductor memory, a com- 
munication unit 21 for carrying out the communication 

50 through electromagnetic induction with the carriages A 
and other external devices, a control unit 22 for effecting 
data exchange between the storage 20 and communi- 
cation unit 21 , and a power source 23 having a battery. 
These components are mounted in a casing to constitute 

55 the ID tag T. This construction allows the information 
stored in the ID tag T to be maintained by the battery, 
and read and rewritten by the external devices in a 
non-contact manner. The I D tag T also includes a contact 
input port 24 for reading contact information from the 

40 lead switch SW to reset information (presence informa- 
tion) at a particular address in the storage 20, as de- , 
scribed later. The carriage A transmits a response re- 
. quest signal to the ID tag T at predetermined intervals of 
time during its run. The ID tag Ti on the other hand, is 

is- maintained in a state for receiving the response request 
signal transmitted from the tag reader 7. 

Thus, when the carriage A approaches the position 
where the ID tag T is installed and the tag reader 7 is 
within a communicable cfislance to the ID lag T, the ID 

50 tag T receives the response request signal from the tag 
reader 7 and returns a.response. Though a subsequent 
communication protocol is not described, a communica- 
tion is now established between the ID tag T and tag 
reader 7 whereby the tag reader 7 reads information from 

& the ID tag T. When necessary, writing information is 
transmitted from the controller. 9 through the tag reader 
7 to the ID tag T to be stored therein. 

In this way the carriage A, approaching a curved 



4 



7 



EP 0482 424 B1 



8 



section P, the branching point D or other sections of the 
running tracks where Ihe ID lag T is inslalled : reads the 
information needed for subsequent running from the ID 
tag I Besides, a control is provided lor preventing the 
carriage A from striking a preceding carriage from behind 
in special zones such as the curved sections R This 
rear-end col Ds ion avoidance control will be described 
next 

In a curved section P or the like, as shown in Fig. 3, 
a predetermined zone Z is provided for avoiding a 
rear-end collision. While a preceding carriage A1 lies in 
the zone Z, a succeeding carriage A2 is controlled not to 
enter this zone Z. That is : the succeeding carriage A 
slops al an entry end of the zone Z and wails lor Ihe pre- 
ceding carriage Al to leave the zone Z through an exit 
end thereof. 

To effect the above control, one of the ID tags.T is 
installed at the entry end and one of the lead switches 
SW at the exit end of the zone Z. As noted hereinbefore, 
the lead switch SW has a contact closed by approach of 
the magnet 6 of the carriage A : thereby acting to detect 
passage of the carriage A. 

The ID tag T uses the described running information 
also for this, control. Specifically referring to Fig. 4 : the 
storage 20 stores the running information which includes 
information indicating that this is a curved section and 
specifying a running speed for the curved section, and 
besides the presence information may be written at a 
particular address in the storage 20. The control unit 22 
resets the information stored at the particular address in 
response to the signal received at the contact input port 
24. The contact of the lead switch SW is connected to 
the contact input pon 24. 

The above construction effects the rear-end collision 
avoidance control as follows. The carriage A in its move- 
ment toward the zone Z reads the information stored in 
the ID tag T installed at the entry end of the zone Z If 
there is no preceding carriage in the zone Z. the ap- 
proaching carriage A learns this condition from a flag in- 
dicating the presence information at the particular ad- 
dress set to B 0V Then the carriage A transmits to the ID 
tag T a command to set the flag to "1 ', and enters the 
zone Z. When the contact of the lead switch SW installed 
at the exit end of the zone Z is closed by the magnet 6 
of the carriage A, the control unit 22 of the ID tag T sets 
the flag to n 0" (i.e. resets the presence information) in 
response to the contact signal received from the lead 
switch SW, Thus, the flag takes the value "1 1 when a car- 
riage A lies in Ihe zone Z. and Uie value "O 1 when Ihere 
is no carriage in the zone Z. In other words, this flag in- 
dicates whether or notthe presence information is stored 
in the ID tag T 

When there is a preceding carriage A1 in the zone 
Z as shown in Fig. 3, a succeeding carriage A2 ap- 
proaching the zone Z reads the information stored In the 
ID tag T. Then the controller 9 learns presence in the 
zone Z of the preceding carriage A1 from the presence 
information as noted above : and stops the carriage A2 



prior to entry to the zone Z. The carriage A2 waits tor 
elimination of Ihe presence information, while Ihe Lag 
reader 7, at predetermined intervals of time, checks the 
information stored in the ID tag T. When the preceding 
5 carriage A1 leaves the zone Z through the exit end, the 
presence information is reset as described above. The 
succeeding carriage A2 detects this, writes its presence 
information, arid enters the zone Z. 

In this way, control is effected so that two or more 

io carriages A are not allowed to be present in the zone Z 
at the same time, thereby avoiding a collision of the car* 
riages in the zone Z. 

Though not shown in the drawings, a portable handy 
terminal having an electromagnetic induction lype com- 

15 munication device similar to the tag reader 7 is used to 
write the running control information into the ID tags T. 
. Alternatively, the running control information may be writ- 
ten into the ID tags T by using a vehicle programmed 
with an information writing operation and running along 

20 the guidelines L 

In the above embodiment, the ID tags T storing the 
running control Information are used also for the rear-end 
collision avoidance control. However, it is possible to pro- 
vide different ID tags for storing the running control in- 

25 formation and for avoiding rear-end collisions. 

In the above embodiment, the zones for effecting the 
rear-end collision avoidance control are provided in the 
curved sections P of the running tracks. However; the 
present invention is also applicable where a similar col- 

30 lis ton avoidance control is required in straight track sec- 
tions including stations arranged close to one another 

In the above embodiment, each ID tag T includes a 
control unit for resetting the presence information In re- 
sponse to the contact signal input directly to the port 24 

35 from the associated lead switch SW. A different control 
unit may be provided externally of the ID tag T. which 
. receives the contact signal from the lead switch SW arid 
transmits a command to the ID tag T to reset the pres- 
ence information: 

to The physical structure of the guidelines L is not lim- 
ited to the above embodiment The guidelines L may be 
in the form of magnetic tapes applied to the track surfac- 
es/or may be light reflecting tapes in which case each 
carriage A has an optical sensor instead of the magnetic 

as sensor 5. 

Another embodiment of the invention will be de- 
scribed hereinafter. 

A running control system in this embodiment in- 
cludes a supplementary guideline extending parallel to 

so a carriage guideline with a predetermined spacing ther- 
ebetween in a special section of the guideline. Each car-, 
riage has a running controller which causes the carriage 
within the special section to run from the guideline to the 
supplementary guideline and then to return to the gulde- 
ns One again. 

Specifically, a memory medium is installed at an en- 
try end of the special section for storing running control 
information that causes the carriage to run from the 
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guideline to the supplementary guideline/The carriage 
includes a cornmunicalion device lor reading Ihe control 
information from the memory medium as the carriage ap- 
proaches the memory medium. Based on the running 
control information read by the communication device, 
the running controller causes the carriage to change the 
lines. 

This running control system is useful especially 
when a preceding carriage is standing still in the special 
section and a succeeding carriage overtakes the preced- 
ing carriage in order to enhance efficiency ol the entire 
transport equipment. 

A known example of such running control is dis- 
closed in Japanese Patent Publication Kokai No. 
1 988-1 63512. According to this prior system, a running 
controller of each carriage must store virtual bypass lines 
for ail unloading stations and other special sections, or 
a central control unit installed on the ground must give 
virtual bypass line information to the carriages as nec- 
essary. In the former the running controller of each car- 
riage must have a large storage capacity, and in the latter 
the central control unit has an increased number of jobs. 
In either case, the entire transport equipment has a re- 
duced economic efficiency. 

In addition, the above running control cannot be ap- 
plied as it is when a preceding carriage, owing to a break- 
down or other cause, stops at an unexpected position on 
a main guideline in a special section and a succeeding 
carriage is to move past the preceding carriage. Further, 
autonomous running is vulnerable to disturbances such 
: as slipping of ground wheels, and hence inferior to guid- 
ed running in accuracy of steering control. 

This embodiment deals with such drawbacks of the 
prior art, and intends to realize a running control useful 
to various modes of takeover on a running track of car- 
. riages, without increasing the processing load of a run- 
ning controller of each carriage or a central control unit. 

This embodiment will be described in detail with ref- 
erence to Figs. 5 through 10. 

Fig. 5 shows a case in which a carriage A waiting in 
a standby at a home position HP receives an operational 
. command, loads an article atone of stations ST arranged 
in a loading area LE at the left side of Fig. 5, carries the 
article to an unloading area UE at the right side, and un- 
loads the article at one ol stations ST in the unloading 
area UE, 

Special sections of a guideline L include a section 
extending through the home position HP and a section 
in the unloading area UE. Each ol these special sections 
includes a supplementary guideline LS extending paral- 
lel to and spaced from the guideline L. The supplemen- 
tary guideline LS has the same physical structure as the 
guideline L A memory medium T called an ID tag is bur- 
ied in a track surface at an entry end of the special sec- 
tion. The ID tag T stores running control Information for 
causing carriages A to run from the guideline L to the 
supplementary guideline LS and then back to the guide- 
line L. Each carriage A reads the control information and 



changes the lines as necessary. 

Each carriage A includes a drive wheel 3 having a 
rotary encoder RE for generating pulses as it rotates. Its 
pulse output is input to a measuring unit 1 6 for counting 
5 the number of pulses and converting it into a running dis- 
tance. 

The carriage A further includes a lag reader 7 acting 
as a communication unit for reading the information from 
the ID tag T installed in the track surface. Numeral 8 de- 

. io notes a communication device such as a wireless com- 
munication device for communicating Information with a 
central control unit C that controls an overall operation 
of the transport equipment. The carriage A notifies its po- 
sition and condition to the central control unit C through 

is the communication device 8, and receives an operation- 
al command including address information on a target 
station and the like. 

As the carriage A approaches one of the ID tags T 
arranged along the guideline L the information is read 

20 irom the ID tag T and applied to a running controller 9.. 
Based on this information, the controller 9 controls sub- 
sequent running of the carriage A. 

As described hereinbefore, the running control infor- 
. matlon stored in each ID tag T Is a combination of ad- 

25 dress information, running speed, distance information 
and the like, which are variable with the location of the 
ID tag T. Description will be made in detail here of the 
ru nning control information stored in the I D tag T installed 
at the entry end of each special section including the sup- 

so plementary guideline LS and of running control for the 
special section. 

The special section extending through the home po- 
sition HP will be described first. 

As mentioned hereinbefore, one or more carriages 

o5 are standing still at the home position HP, waiting for op- 
erational commands from the central control unit C. Nor- 
mally an operation is assigned to a foremost carriage 
first, but the foremost carriage could be out of order and 
incapable of running. In 6uch a case, it is of advantage 

40 from the viewpoint of the efficiency of the entire transport . 
equipment if a succeeding carriage is allowed to run past 
the foremost carriage without waiting for the foremost 
carriage to be repaired manually. 

For this purpose, the special section includes the 

45 supplementary guideline LS extending parallel to and at 
a predetermined spacing W from the guideline L As 
shown in Fig. 9, a succeeding carriage A2 runs past a 
preceding carriage A1 standing still on the guideline L, 
by moving over to the supplementary guideline LS Irom 

50 the guideline. L short of the preceding carriage A1 , and 
thereafter returning to the guideline L again. This line 
changing control is effected according to the information 
described hereunder. 

The ID tag T installed at the entry end of the special 

55 section stores the running control information for effect- 
ing the line change. This running control information in- 
cludes the three types of informatbn shown in Fig. 9, i.e. 
the predetermined spacing W : a distance Di from the ID 
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tag T to the starting end of the supplementary guideline control information is read from the ID tag T and stored 

LS, and a length D2 of the supplementary guideline LS.. al a predetermined memory address in Ihe conlroiler 9. 

As each carriage A approaches the ID tag T, the running The carriage A carries out a line changing run based on 

control information is read from the ID tag T and stored the running control information and the running distance 

at a predetermined memory address in the controller 9. ■ s ' from the ID tag T constantly provided by the measuring 

On the other hand : the carriage A is constantly unit 16, as in the special section extending through the 

aware of its running distance from the ID tag T by means home position HP. 

of the measuring unit 16. Thus, the preceding carriage For example, a carriage Al which is to unload the 
AT notifies the central control unit C through the commu- article at the station ST3 is 6teered to run onto the sup- 
nication device 8 of its stopping position as information to plementary guideline L5 at a position derived from the 
on the distance from the ID tag T. The central control unit running distance and the distance D5 included in the run- 
C notifies the succeeding carriage A2 by wireless com- ning control information, and is switched from guided 
munication of the stopping information including the dis- running to autonomous running. When the magnetic 
lance in formation concerning the preceding carriage Al. sensor 5 delects Ihe supplementary guideline LS, 
The succeeding carriage A2 overtakes the preced- is switching is made to guided running that follows the sup- 
ing carriage A1 by executing a line changing run based plementary guideline LS. After running a predetermined 
on the above running control information, the stopping distance, the carriage A1 is stopped at a position op- 
information of the preceding carriage A1 and the running posed to the station ST3. After the article is unloaded, 
distance from the ID tag T Specifically, the controfier 9 the carriage A1 issteeredtoretumtotheguidelineLand 
of the succeeding cart iagoA2, based on a calculated dis- 20 switched from guided running to autonomous running, 
tance to the preceding carriage A1 , effects a steering When the magnetic sensor 5 detects the guideline L, the 
control to cause the carriage A2 to run onto the supple- guided running along the guideline L is reinstated, 
mentary guideline LS at a position short of the preceding When the preceding carriage A1 is standing still at 
carriage Ai and to switch from guided running to auton- one of the stations ST and engaging in the unloading op- 
omous running. When the magnetic sensor 5 detects the 25 oration as described above, a succeeding carriage A2 
supplementary guideline LS, switching is made to guided may be allowed to run along the guideline L past the pre- 
running that follows the supplementary guideline LS. Af- ceding carriage A1 . 

ter running a predetermined distance, the carriage A2 is Though not shown in the drawings, a portable handy 
switched from guided running to autonomous running to terminal having an electromagnetic induction type corn- 
return to the guideline L. When the magnetic sensor 5 so munication device similar to the tag reader 7 is used to 
detects the guideline L, the guided running along the write the running control information and distance infor- 
guidclinc L is reinstated. The autonomous running be- mation into the ID tags T. Alternatively, the running con- 
tween the guideline L and supplementary guideline LS trol information may be written into the ID tags T by using 
is controlled on the basis of the predetermined distance a vehicle programmed with an information writing oper- 
W included in the running control information and steer- .55 ation and running along the guidelines L 
ing characteristics unique to each carriage A. Asa result, A marker may also be provided for each station ST 
the carriage A, upon completion of a line change, is to cause the carriages to stop at a precise stopping po- 
placed in a facing direction aligned as much ias possible sttion, That is, a magnetic marker is installed at each 
to the guideline L, or supplementary guideline LS. stopping position, while each carriage A includes a sen- 

The special section provided in the unloading area *o sor for detecting the marker. At the same time, a marker 

UE will be described next. for position detecting purposes is installed rearwarcOy of 

As shown in Fig. 10, this special section includes a. the I DtagT at the starting end o1 the special section, and 

supplementary guideline LS disposed between a plural- the running control information stored in the I D tag T in- 

ity of unloading stations ST1. ST2 and ST3 and the eludes information of distances D1-D5 from this marker, 

guideline L, and extending parallel to and at the prede- This arrangement will enable a running control with in- 

termined spacing W from the guideline L. A carriage A creased accuracy. 

to engage in an unloading operation at one of the stations In the above embodiment, each carriages A is 

ST runs over to the supplementary guideline LS, stops steered only by means of the front wheel which is a steer- 

al Ihe target station ST, unloads the article, and thereaf- able drive wheel, the rear wheels being non-sleerable 

ter runs back onto the guideline U These ope rattans are so iree rotation wheels. (Carriages having steerable front 

carried out according to the following information. and rear wheels, i. e. carriages capable of sideways 

The ID tag T installed at the entry end of the special movement, are better suited for this type of line changing 

section stores the running control information for effect- . run. The carriages A may have various other construc- 

ing the fine change. This running control information in- tions, and it is easy to rewrite the running control infor- . 

eludes the information shown in Fig.. 10, I.e. the prede- ss mation for a line changing run In accordance with steer- 

termined spacing W, and distances D3, D4 and D5 from ing characteristics of the carriages, 

the ID tag T to the respective stations ST1 , ST2and ST3. A plurality of special sections similar to the one pro- 

As each carriage A approaches the ID tag T, the running vided for the home position HP in the above embodiment 
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may be arranged in selected portions of the running 
track. II is considered particularly advantageous lo pro- 
vide such a special section allowing the overtake control 
for an important running track having no other bypass. 

A further embodiment will be described with refer- 
ence to Figs. 11 through 13. 

AsshowninFig. 11, guidelines Lincludea branching 
point D, a merging point J and comers P as special sec- 
tions thereof, and the guidelines! are cut oft (or discon- 
tinued) in the special sections as shown in broken lines. 
This arrangement is adopted in order to avoid an in- 
, creased equipment cost due to curved portions of the 
guidelines L in the special sections. In the absence of 
the guidelines U from the special sections, carriages A 
must make an autonomous run from an upstream guide- 
line L to a downstream guideline L 

Running control information for the autonomous run 
is stored in memory media T called ID tags buried in up- 
stream positions of. the respective special sections P, D 
and J. Each carriage A reads the control information from 
the ID tags T for necessary control of its run. Each of the 
special sections Includes a mark M representing a refer- 
ence point for the carriages A to switch to autonomous 
running. The mark M comprises a magnet buried in a 
track surface with an S-pole facing up and an N-pole fac- 
ing down: As the carriages Aapproach each special sec- 
tion, they detect the mark M after reading the control in- 
formation from the ID tag T. 
. As shown in Fig: 11 , an ID tag T is disposed up- 
stream of each station ST also. This ID tag t stores ad- 
dress information of the station ST and a distance lo a 
mark M disposed at a stopping point As each carriage 
A approaches the station ST, the carriage A reads the. 
control information from the ID tag T and determines 
from this information whether it should stop at that station 
or not When a stop should be made, a deceleration con- 
trol is effected according to the distance information, and 
the carriage A stops upon detection of the mark M. 

As shown in Fig. 1 1 , each of the special sections in- 
cludes a restrictor line LR buried to extend parallel to and 
at a predetermined spacing from the downstream guide- 
line L The object and function of the restrictor line LR 
will be described later. The restrictor line LR is similar in 
structure to the guideline L but differs from the guideline 
L in that its S-pole faces up and N-pole faces down. Con- 
sequently, the carriages A detect the same magnetic 
pole as in the case of the marks M. 

Each carriage A includes a mark sensor 26 mounted 
. in a right forward position thereof for delecting the marks 
M and restrictor lines LR. The mark sensor 26 is a mag- 
netic sensor that senses S-pole magnetism, and detects 
the marks M and restrictor lines LR when in close prox- 
imity thereto. 

The carriage A also includes a tag reader 7 mounted 
in a left forward position thereof for reading the control 
information from the ID tags T As described later, the tag 
reader 7, as it approaches each ID tag T, reads the con- 
trol information in a wireless (communication by electro- 



magnetic induction with the ID tag T. 

Further, a communication device 8 is mounted on a 
longitudinally intermediate left side position of the car- 
riage A. This is an optical communication device 8 in- 
s eluding a light transmitter and a light receiver Each sta- 
tion ST includes a similar optical communication device 
disposed in a position opposed to the above communi- 
cation device 8 when the carriage A stops at the station 
ST. Thus, the carriage A is capable of communicating 
to information with the station ST, or through the station ST 
with a central control unit C which controls an overall op- 
eration of the transport system. For example, when the 
carriage A notifies completion of an operation at a certain 
slalion ST, a command is given lo the carriage A con-. 
15 taining address information ol a target station where the 
carriage is to engage in a next operation. 

The carriage A further includes a controller 9 for 
processing information received through the magnetic 
sensor 5. measuring device 16. mark 6ensor 26, tag 
50 reader 7 and communication device 3 and controlling 
running of the carriage A, as well as adriver 10 for driving 
a drive motor 1 . and a driver 1 1 for driving a steering mo- 
tor2. 

The running control information stored in the ID tag 
25 T installed in the position short of each station ST in- 
cludes address information of the station ST and infor- 
mation on the distance to the mark M representing the 
stopping point 

The running control information stored in the ID tag 
so T buried in the position short ol each special section P, 
D or J includes the running control information for auton- 
omous running. The ID tag T buried in the position short 
of the b ranching point D, for example stores the following 
running control information: 

1 . Identification and address of the branching point. 

2. Branching to a straight line and to a rightward 
branching-line. 

40 

3. Distance from the mark M to a start of branching 
(start of autonomous running). 

4. Radius of the rightward turn. 

45 

5. Running speed for the rightward turn. 

6. Running speed after the branching (i.e. after run- 
ning onto the downstream line). 

50 

7. Address after the branching. 

The third, fourth, fifth and sixth of the above infor- 
mation constitute the running control information for au- 
55 tonomous running. The ID tag T buried short of each cor- 
. ner P stores all but the second of the above information. 
The way in which a control is effected on the basis 
of theabove running control information tocause thecar- 
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flag© A to make an autonomous run through the branch- 
ing point D will be described with reference lo Fig. 13. 

The controller 9 of each carriage A obtains the run- 
ning control information from the I D tag T through the tag 
reader7 as noted hereinbefore. Then the controller 9 de- 
termines from a running track leading to a target station 
already input thereto and the seventh information above, 
i.e. the address after the branching; whether the carriage 
A should run straight through the branching point D or 
branch off rightward. If the carriage A should run straight, 
the controller 9 causes the carriage A just to follow the 
guideline L 

I f the carriage A shou Id branch off rightward, switch- 
ing is made lo autonomous running after the distance 
indicated in the third information above is run. That is, 
the carriage A is turned rightward at the steering angle 
determined by the fourth information above and at the 
speed specified by the fifth information. When the mag- 
netic sensor 5 detects the downstream guideline L sub- 
sequently, switching is made from tho autonomous run- 
ning to guided running along the downstream guideline 
L, and the carriage A continues running at the speed 
specified by the sixth information. 

The following control is effected as a salety measure 
when the autonomous running is not achieved correctly 
under the influence of noise or the like, leading to failure 
to detect the downstream guideline L The controller 9 
constantly monitors the running distance measured by 
the measuring device 16. When the running distance af- 
ter a change to autonomous running exceeds a prede- 
termined ripper limit, the controller 9 decides that move- 
ment onto the downstream guideline L has failed, and 
brings the carriage A to an emergency stop. 

However, this method alone is insufficient as a safe- 
ty measure since a correct control Is Impossible when 
the running distance is not correctly measured because 
of slips of the drive wheel 3or failure of the rotary encoder 
RE. As a second safety measure., the restrictor line LR 
is provided to extend para] le I to and with a predete rmined 
downstream spacing WO to the downstream guideline L 
as shown in Fig. 1 3. As noted hereinbefore the restrictor 
line LR is a magnetic line buried in the track surface with 
the S-pole facing upward tor detection by the mark sen- 
sor 26 mounted on the carriage A. The guideline L is not 
detected by the mark sensor 26 since its N-pole is facing 
upward. 

When, the carriage A should run past the down- 
stream guideline L without detecting it, the mark sensor 
26 would deled the restrictor line LR Then Ihe controller 
9 would decide that movement onto the downstream 
guidefine L has failed, and bring the carriage A to an 
emergency stop. 

The above twofold running safety measure is effec- 
tive to avoid the danger of the carriage deviating to a 
large extent from the intended running track when the 
carriage fails in an autonomous run onto th e downstream 
guideline l_ 

The running control for causing the carriage to 



change in an autonomous run from the upstream guide- 
line to Ihe downstream guideline, and the safely meas- 
ure taken in the event of failure to move to the down- 
stream guideline are effected in a similar way in the other 

s special sections also. i.e. the merging point J and comers 
P, where the guideline L is cut off. 

While, in the above embodiment, the running safety 
measure uses both the restrictor line LR and monitoring 
of the running distance, the safety measure may rely 

10 solely on the restrictor line LR. Alternatively, a time-out 
control instead of monitoring of the running distance may 
he used in combination with the restrictor line LR. The 
time-out control is a type of control that monitors, by 
means of an internal timer ol the controller 9. lapse of 

*5 time following a change to autonomous running, and de- 
termines when the time exceeds a predetermined upper 
Omit that the change onto the downstream guideline has 
failed 

In the above embodiment, the carriage A is controi- 

20 led to make an emergency stop immediately upon de- 
tection of the restrictor line LR It is also conceivable to 
Increase the steering angle upon detection of the restric- 
tor line LR, to cause the carriage A to move quickly to- 
ward the downstream guideline L 

26 The physical structure of the guideline L and restric- 
tor line LR is not limited to the above embodiment. The 
guideline L and restrictor line LR may be in the form of 
magnetic tapes applied to the track surfaces, or may be 
optically detectable guidelines, in which case the carriag- 

so es A must of course have an optical sensor instead of 
the magnetic sensor 5. and an optical sensor must be 
used as the mark sensor 26. In any case, it is necessary 
for the guideline L and restrictor line LR to be distinguish- 
able by the carriages A. In this sense, one of these lines 

35 may be magnetically detectable and the other optically 
detectable. Further, in the above embodiment, the mark 
sensor 26 is used also to detect the restrictor line LR, but 
a separate sensor may of course be provided to detect 
the restrictor line LR. . 

40 A guide sensor capable of discriminating between 
N-pole and S-pole may be used as the magnetic sensor 
5 for following the guideline L Such a sensor may also 
be used to detect the restrictor line LR 

A different embodiment will be described next. 

*s In this embodiment, each of the memory media 
stores information on a distance to an adjacent memory 
medium. The controller of each carriage compares the 
distance information read through the communication 
device from the memory medium which Ihe carriage ap- 

so proaches, and the running cfistance between adjacent 
memory media measured by the measuring device. 
When the two compared distances show a difference ex- 
ceeding a predetermined permissible range : the control- 
ler decides that a running error has occurred. 

ss This embodiment will be described specifically here- 
inafter. Referring to Fig. 14, the ID tag T disposed up- 
stream of each station ST stores running control infor- 
mation including an address of the station ST and a dis- 
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tance to a stopping point The controller 9 first deter : 
mines from this informalion whether the carriage A 
should stop at Ihe station ST or should be allowed to run 
past the station ST. In the former case, the carriage A is 
stopped accurately and smoothly at the stopping point 
under deceleration control based on the information on 
the distance to the stopping point and the running dis- 
tance from the ID tag T measured by the measuring de- 
vice 6. 

The ID tag T stores, along with the above running 
control information: information as to the distance to the 
adjacent ID tag T. This latter information is used for de- 
tecting a running abnormality. Wear of the drive wheel 3 
ordirl on Ihe track surface could impair correct measure- 
ment of the running distance. Trouble could occur with 
the rotary encoder RE, measuring device 6 or the like, 
which also results in an inaccurate measurement of the 
running distance, in such a case, the carriage A detects 
its own abnormality and carries out abnormality process- 
ing such as an emergency stop. 

For example, an ID tag T1 disposed upstream of a 
curved section Pi of a guideline L In Fig. 1 4 has a storage 
20 which, as shown in Fig. 8, stores a distance to a next 
tag T2 besides the running control information including 
an address and a running speed. The controller 9 of the 
carriage A detects any running abnormality on the basis 
of the distance information and the running distance 
measured by the measuring device 6. This detection se- 
quence will be described with reference to the flowchart 
shown in Fig. 15. 

As the carriage A approaches the curved section P 1 , 
a communication is established between the tag reader 
7 and the ID tag T disposed upstream of the curved sec- 
tion P1. The control information is then read from the ID 
tag T1 and transferred to the controller 9. The controller 
9 obtains from this information the distance to the next 
ID tag T2 and loads it into an A-register not shown. At 
the same time; the controller 9 resets the measuring de- 
vice 6. Consequently, the measuring device 6 now meas- 
ures the running distance after the carriage A passes by 
thelDtagT. 

The controller 9 reads the running distance at pre- 
determined, intervals (about every 50 milliseconds) and 
loads it into a B-register not shown. If the value of the 
B-register (running distance) exceeds the value of the 
A-register (distance from ID tag Tl to ID tag T2) plus 5% 
before establishment of a communication with the next 
ID tag T2, the controller 9 determines that a running ab- 
normality has occurred, and moves on to running abnor- 
mality processing. In the running abnormality process- 
ing, the carriage A is brought to an emergency stop and 
an alarm lamp (not shown) is flashed. 

The controller 9 determines that a running abnor- 
mality has occurred and moves on to running abnormal- 
ity processing also when the value of the B-register Is 
less than the value of the A-register minus 5%. In other 
instances, the running is regarded as normal, trie control 
information is read from the ID tag T2 : and a next running 



control is executed based on this information. 

As noted above, when Ihe difference between the 
distance information and the running distance exceeds 
plus/minus 5%, the controller 9 determines that a running 

5 abnormality has occurred. The running abnormality here 
includes, in addition to a running abnormality in a broad 
sense which is due to wear of the drive wheel 3 or dirt 
on the running track, an abnormality due to incapability 
of a correct measurement of the running distance caused 

to by failure of the rotary encoder RE, measuring device 6 
or the like. The cause of an abnormality is found through, 
subsequent checking by inspecting personnel. 

The carriage A makes a slight zigzag movement 
when automatically running along the guideline L In the 

15. curved sections the drive wheel 3 describes a locus 
slightly deviating from the guideline L Therefore, a 
standard carriage having its running system properly 
maintained is actually run for measurement purposes 
when determining the distance information to the stored 

2Q in the ID tag T1, i.e. the distance to the ID tag T2. 

The running control information stored in the ID tag 
T2 installed just short of the branching point D includes 
branching control information such as addresses for the 
two branched tracks. The distances to the next ID tags 

25 T from which the carriages A read information while run- 
ning on the respective branched tracks are usually 
diffferent. Therefore, the ID tag T2 adjacent the branch- 
ing point D stores information of the two different distanc- 
es for the respective branched tracks. 

so Though not shown in the drawings, a portable handy 
terminal having an electromagnetic induction type com- 
munication device similar to the tag reader 7 is used to 
write the running control Information and distance Infor- 
mation into the ID tags T Alternatively, the running con- 

36 trol information may be written into the ID tags T by using 
a vehicle programmed with an information writing oper- 
ation and running along the guidelines L 

in the above embodiment: plus/minus 5% is set as 
the permissible error between the distance information 

40 and running distance, which is used In determining oc- 
currence of a running abnormality. This reference value 
may he varied according to track surface conditions and 
the like. 

Further, the ID tags T may store minimum and max- 
45 imum permissible values as part of the distance intorma- 
tion. In this case, occurrence of a running abnormality is 
determined by checking whether the running distance is 
within the range between these values or not. 

The physical structure of the guidelines L is not lim- 
5Q dad to the above embodiment The giiidfaiines L may be 
. in the form of magnetic tapes applied to the track surfac- 
es, or may be fight reflecting tapes in which case the car- 
riages A have an optical sensor instead of the magnetic 
sensor 5. The carriages A may be caused to run auton- 
55 omously in this embodiment also. 



10 



19 



EP 0 482 424 B1 



20 



Claims 

1 . A carriage running control system comprising 
a guideline (L); 

a zone (Z) provided in said guide line (L); 

at least one memory medium (T) installed on the 
ground at an entry end of said zone (Z), said 
memory medium (T) being capable ot reading 
and writing running control information; 

a plurality of carriages (A), each including com- 
munication means (7) for communicating said 
running control information with said memory 
medium (T), 

control means (9) installed on each of said car- 
riages (A) for controlling running of said car- 
riages (A) based on said running control infor- 
mation read by said communication means (7), 

said control means (9) causing said communi- 
cation means (7) to read presence information 
stored in said memory medium (T) indicating 
presence of a preceding carriage in said zone 

: (a, 

so that, when the preceding carriage is present 
in said zone (Z), said control means (9) being 
operable to stop a succeeding carriage, thereby 
to prevent this succeeding carriage from enter- 
ing said zone (Z), 

and so that, when the preceding carriage is 
absent in said zone (Z), said control means (9) 
being operable to allow the succeeding carriage 
to enter said zone (Z); 

detecting means (SW) provided at an exit end 
of said zone (Z) for detecting passage of said 
carriages, said detecting means (SW) being 
operable upon detecting of passage ol the car- 
riage to reset said presence information stored 
in said memory medium (T); 

characterized In that 

said guideline (L) is discontinued at predeter- 
mined curved sections including a branching 
point (D), a merging point (J) and comers (P); 
and 

each of said carriages (A) is controllable on the 
basis of information received from said memory 
medium (T) to follow said guideGne (L) to run 
autonomously in said predetermined sections 



(R D : J) of said guideline (L) from an upstream 
guideline (LI ) to a downstream guideline (L2). 

2. A carriage running control system as claimed in 
s claim 1 . characterized in that said guideline (L) is in 

loop form and comprises a magnetic member having 
a rectangular cross section with an N-pole disposed 
on a front thereof an an S-pole disposed on a back, 
said magnetic member being surrounded by an 
io epoxy resin flush with a track surface. 

3. A carriage running control system as claimed in 
claim 1, characterized by a supplementary guideline 
(LS) extending parallel lo and spaced Irom a prede- 

15 termined section of said guideline (L), said control 
means (9) being operable to execute a line change 
control for causing the carriage (A) to run from the 
predetermined section of said guideline (L) to said 
supplementary guideline (LS). 

20 

4. A carriage running control system as claimd in claim 
3, characterized in that said control means (9) is 
operable to execute the linechange control for caus- 
ing the carriage (A) to return to the predetermined 

25 . section of said guideline (L) after running from the 
predete rm ined sect ion of said guide line to said sup- 
plementary guideline (LS). 

5. A carriage running control system as claimed in 
50 claim 4, characterized in .that said memory medium 

(T) stores running control information for allowing 
execution of said line change control, said commu- 
nlcation means (7) being operable to read said run- 
ning control information from said memory medium 
35 (T) as the carriage (A) approaches said memory 
medium, said control means (9) executing said fine . 
change control based on said running control infor- 
mation read by said communication means (7). 

40 6. A carriage running control system as claimed in 
claim 1 , characterized by safety means for use when 
each carriage fails to run onto said downstream 
guideline (L2). 

7. A carriage running control system as claimed in 
claim 6, characterized in that said safety means 
includes a restrictor line (LR) distinguishable Irom 
said downstream guideline (L2) and extending sub- 
stantially parallel lo and spaced, in a dwonslream 

so direction with respect to a running direction along 
said upstream guideline (L1 ), from said downstream 
guideline, a sensor mounted on each carriage (A) 
for detecting said restrictor line (LR), and control 
means having adiscriminating function todetermine 

55 from detection by said sensor of said restrictor line 
(LR) that the carriage (A).has tailed to run onto said 
downstream guidefi ne (L2). 
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6. A carriage running control system as claimed in 
claim 7, characterized in lhal said guideline (L) is a 
magnetic line having one of the magnetic poles to 
be detected, and said restrictor line (LR) is a mag- 
netic line having the other magnetic pole to be 
detected 

9. A carriage running control system as claimed in 
claim 1 , characterized in that each of said carriages 
(A) further includes measuring means (1 6) for meas- 
uring a running distance based on a rotating rate of 
a ground wheel of the carriage (A). 

1 0. A running control system as claimed in claim 9, char- 
acterized in that said control means (9) stores, as 
distance information, a distance from said memory 
medium installed adjacent thereto, said control 
means (9) determining that a running abnormality 
has occured when a predetermined permissible 
error is exceeded by a difference between said dis- 
tance information read by said communication 
means as the carriage (A) approaches said further 
memory medium and said running distance meas- 
ured by said measuring means as the carriage (A) 
runs from said memory medium to said further mem- 
ory medium. 



Patentanspruche 

1. Steuersystem fur den Lauf von Wagen mit einer Leit- 
linie L; cincr in dcr Lcitlinic L angebrachten Zone Z; 
mlnde6tens einem Speichermedium T : welches am 
Boden eines Eingangsendes der Zone Z installiert 
1st, wobei das Speichermedium T in der Lege 1st, 
eine Laufsteuerinformation zu lesen und zu schrei- 
ben; einer Vielzahl von Wagen A, wobei jeder Kom- 
munikatidnsmittel (7) zum Kommunizieren der 
Laufsteuerinformation mrt dem Speichermedium T 
aufweist: an jedem der Wagen A installierten Steu- 
ermitteln (9) zum Steuem des Laufs der Wagen A 
aufgrund der von den Kommunikationsmitteln (7) 
gelesenen . Laufeteuerinformationen, wobei die 
Steuermittel (9) die Kommunikationsmitter{7) ver- 
anlassen, eine Gegenwart-lnformation zu lesen, die 
In dem Speichermedium T gespeichert ist und die 
Ge gen wart eines vorhergehenden Wag ens in der 
Zone Z anzeigt, so da/3 das Steuermittel (9) einen 
nachfolgenden Wagen aruuhallen vermag, wenn 
sich der vorhergehende Wagen in der Zone Z auf- 
halt wqdurch dieser nachfolgende Wagen davon 
abgehalten wird, in die Zone Z einzufahren. und so . 
daB das Steuermittel (9) den nachfolgenden Wagen 
in die Zone Z einfahren laSt, wenn der vorherge- 
hende Wagen sich nicht in der Zone Z aufhait; Nach- 
weismitteln SW, die an einem Ausgangsende der 
Zone Z zum Nachwa is des Durchgangs der Wagen 
vorgesehen sincL wobei die Nachweismittei SW bei 



Nachweis des Durchgangs des Wagens die Gegen- 
warHnformalion in dem Speichermedium T zuruck- 
stellen; 

s dadurch gekennzeichnet, 

daB die Leitlinie L an vorherbestimmten 
gekrummten Abschnitten unterEinschluB eines 
Verzweigungspunktes D, eines Verbindungs- 

10 punktes J und Ecken P unterbrochen ist; und 

jeder der Wagen A aufgrund der von dem Spei- 
chermedium T empfangenen Information steu- 
erbar ist. um der Leitlinie L zu folgen und unab- 
hangig in die vorbeslimmlen Abschnille P, D, J 

is der Leitlinie L von einer stromaufwartigen Leit- 

linie Ltzu einer stromabwartigen Leitlinie L2zu 
fahren 

2. Steuersystem fur den . Lauf von Wagen nach 
20 Anspruch 1, dadurch gekennzeichnet, daB die Leit- 
linie L eine Schleilenform aufweist und ein Magnet- 
teil besitzt, welches einen rechteckigen Querschnitt 
mit einem Nordpol an der. Vorderseite und einen 
Sudpol an der Hinterseite aufweist, wobei das 

25 Magnetteil von Epoxyharz umgeben ist und bundig 
mit einer Bahnoberflache ist. 

3. Steuersystem fur den Lauf von Wagen nach 
Anspruch 1 , gekennzeichnet durch eine zusatzliche 

so Leitlinie LS, die sich parallel zu und beabstandet von 
einem vorbestimmten Abschnitt der Leitlinie L 
crstrcckt, wobei das Steuermittel (9) cine Linicn- 
wechseleteuerung austOhrt und den Wagen A ver- 
anlaBt, von dem vprherbestimmten Abschnitt der 

36 Leitlinie L zu der zusatzlichen Leitlinie LS zu fahren. 

4. Steuersystem lur den Lauf von Wagen nach 
Anspruch 3, dadurch gekennzeichnet daB das 
Steuermittel (9) die Linienwechselsteuerung aus- 

40 fflhrt, um den Wagen A zu dem vorherbestimmten 
Abschnitt der Leitlinie L zuruckzufuhren, nachdem 
er von dem vorbestimmten Abschnitt der Leitlinie zu 
der zusatzlichen Leitlinie LS gefahren ist. 

& 5. Steuersystem . fur den Lauf von Wagen nach.. 
Anspruch 4, dadurch gekennzeichnet, daB das 
Speichermedium T Fahrsteuerinformationen spei- 
chert, um die Ausfuhrung der Linienwechselsteue- 
rung zu errnog lichen, wobei die Kommunikaliohs- 

so mittel (7) die Fahrsteuerinformatbn aus dem Spei- 
chermedium T lessen, wenn der Wagen A sich dem 
Speichermedium nahert. wobei das Steuermittel (9) 
die Linienwechselsteuerung ausfuhrt aufgrund der 
Fahrsteuerinformation, die von dem Kommunikati- 

ss pnsmittel (7) gelesen Ist. 

6. Steuersystem fur den Lauf von Wagen nach 
Anspruch l , gekennzeichnet durch Sicherungsmrt- 
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tel zum Einsatz, wenn ein Wagen nicht au1 die 
stromabwarlige Leillinie L2 fahrt. 

7. Steuersystem fur den Lauf . von Wagen nach 
Anspruch 6. dadurch gekennzeichnet. daQ die * 
Sicherungsmittel einevpnderstromabwartigen Leit- 
linie L2 unterscheidbare Einschrankungsliriie LR 
. aufweisen. die sich im wesentlichen parallel zu und 
beabstandet von der 6tromabwartigen Leltlinie in 
Richtung stromabwarts bezOglich einer Lauf rich- to 
tung entlang der stromaufwartigen Leltlinie Li 
erstreckt, und ein en auf jedem Wagen Aangebrach- 
. ten Sensor zum Nachweis der Einschrankungslinie 
LR, und Sleuermitlel mil einer Unlerscheidungs- 
f unktion, urn bei Nachweis der Einschrankungslinie T5 
LR durch den Sensor festzustellen, da3 der Wagen 
A nicht auf die stromabwartige Leitlihie L2 gefahren 



8. Steuersystem fur den Lauf von Wagon nach 20 
Anspruch 7, dadurch gekennzeichnet da (3 die Leit- 
linie L eirie Magnetlinie ist, die elnen der aufzufin-. 
denden Magnetpole aufweist, und daft die Ein- 
schrankungslinie LR elne Magnetlinie 1st die den 
anderen aufzufindenden Magnetpol aufweist. & 

9. Steuersystem fur den Lauf von Wagen nach 
Anspruch 1 , dadurch gekennzeichnet. daQ jeder der 
Wagen A weiter MeBmittel (16) zum Messen einer 
Fahrentfemung aufweist, die auf der Umdrehung 30 
eines Bodenrades des Wagens A basiert. 

10. Steuersystem fur den Lauf von Wagen nach 
Anspruch 9, dadurch gekennzeichnet, daB das 
Steuermittel (9) als Entternungsinformation sine 35 
Entfemung von dem Speichermedium speichert, 
daB in der Nahe angebracht ist, wobei das Steuer- 
mittel (9) feststellt, daft eine Fahrabnormalitat auf- 
getreten ist. wenn ein vorherbestimmter zulassiger 
Irrtum uberschritten ist durch einen Unterschied zwi- *o 
schen der Entfernungsinformation, die durch das 
Kommunikationsmittel gelesen ist. wenn sich der 
Wagen A dem weiteren Speichermedium nahert : 
und der Fahrentfemung. die durch das MeBmittel 
gemessen ist, wenn der Wagen A von dem Spei- ^ 
chermedium zu dem weiteren Speichermedium 
fahrt 



Revendicstions so 



1. Un systeme de contrale de circulation de chariots, 
comprenant 

- une piste ou flgne de guidage (L); 

une zone (2) prevue dans ladite piste de guida- 
ge (4; 

- aumoinsunmoyendememoire(T)instaD6sur 



ss 2. 



le sol a une extremity d'entree de ladite zone 
(Z). ledil moyen de memoire (T) elanl capable 
de lire et d'6crire de I 'information de controls de 
circulation; 

une pluralite de chariots (A) comprenant chacun 
des moyens de oonnmunication (7) pour cqm- 
muniquer ladrte information de conlrole de cir- 
culation audit moyen de memoire (T); 
- des moyens de contrfile (9) installs sur chacun 
■ desdits chariots (A) pour controier la circulation 
desdits chariots (A) sur la base de ladite infor- 
mation de contr6le de circulation lue par lesdits 
moyens de communication (7), 

lesdits moyens de contrSle (9) obligeant 
lesdits moyens de communication (7) a lire 
^information de presence mise en memoire 
dans I edit moyen de memoire (T) indiquant 
la presence d'un chariot precedent dans 
ladito zone (Z), 

de telle ta$on que lorsque le chariot pr6c6- 
dent est present dans ladite zone (Z), les- 
dits moyens de contrale (9) soient suscep- 
tibles de fonctionnerpourarreter un chariot 
suivant : de maniere a empecher ce chariot 
suivant d'entrer dans ladite zone (Z). 

et de telle facon que lorsque le chariot pre- 
cedent est absent de ladite zone (Z), lesdits 
moyens.de contrale (9) soient susceptibles 
do fonctionncr pour pcrmcttro au chariot 
suivant d'entrer dans ladrte zone (Z); 

■ des moyens de detection (SW) prevus a une ex- 
tremity de sortie de ladite zone (Z) pour detecter 
is passage desdits chariots, lesdits moyens de 
detection (SW) etant susceptibles de fond ion - 
ner a la detection du passage du chariot pour 
remettre a zero ladite information mise en m6- 
moire dans ledit moyen de memoire (T); 

caracterise en ce que ladite piste de guidage (L) est 
interrompue a des sections jncurvees predetermi- 
nees comprenant un point de branchement (D), un 
point de jonctlon (J) et des coins (P), et en ce que 
chacun desdits chariots (A) est susceptible d'etre 
oontrfils sur la base de Finfomnation re9ue dudit 
moyen de memoire (T) afin de suivre ladile pisle de 
guidage (L) pour cinculer de fagon autonome dans 
lescfites sections predeterminees (R D, J) de ladite 
piste de guidage (L) a partir dlrrie piste de guidage 
amont (L1) jusqu'a une piste de guidage aval (12). 

Un systeme de contrale de circulation de chariots 
selon la revendication 1 , caracterise en ce que ladite 
piste de guidage (L) est en forme de boucle et com- 
prend un organe magn&tque presentant une sec- . 
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tion transversals rectangulaire avec un pdle Nord 
dispose a Pavanl el un pole Sud dispose a t'arriere, 
led it organs magnetique etant entoure par une 
rSsine dpoxy aligned sur une surface de voie. 

5 

3. Un systeme de contrdle de circulation de chariots 
selon la revendication 1 , caracterise par une piste 
de guidage suppl6mentatre (LS) s'etendant paralle- 
lement a une section pr6d6termin6e de ladite piste 

de guidage (L) et espacee de cette section prede- io 
terminer, lesdits moyens de controle (9) 6tant sus- 
ceptibles de fonctionner pour r^aliser un controle de 
changement de ligne afin d'obliger le chariot (A) a 
circuler depuis la seclion predelerminee de ladile 
piste de guidage (L) vers ladite piste de guidage sup- T£ 
plementaire (LS). 

4. Un systeme de controle de circulation de chariots 
selon la revendication 3, caracterise" en ce que les- 
dits moyens dc controle (9) sont susccptiblcs dc 
fonctionner pour realise r le controle du changement 
de ligne afin d'obliger le chariot (A) a revenir a la 
sectbn predetermine de ladite piste de guidage (L) 
apres avoir circule depuis la seclion predetermined 
de ladite piste de guidage jusqu'a ladite piste de gui- 
dage supplemental (LS). 

5. Un systeme de contr8ie de circulation de chariots 
selon la revendication 4, caracterise* en ce que ledit 
moyen de memoire (T) met en memoire de refor- 
mation de contrdle de circulation afin de permettre 
la realisation dud it controle dc changement dc piste, 
lesdits moyens de communication (7) 6tant suscep- 
tibles de fonctionner pour lire ladite information de 
contrdle de circulation a partir dudit moyen de 
memoire (T) lorsque le chariot (A) s'approche dudit 
moyen de memoire, lesdits moyens de controle (9) 
realisant ledit contrdle de changement de piste sur 
la base de ladite information de controle de circula- 
tion lue par lesdits moyens de communication (7). 

6. Un systeme de controle de circulation de chariots 
selon la revendication 1, caracteris6 par des 
moyens de 6ecurit6 destines a §tre utilises lorsque 
chaque chariot subit une defai Nance et ne se dirige 
pas vers ladite piste de guidage aval (L2). 

7. Un systeme de contrdle de circulation de chariots 
selon la revendicalion 6, caracterise en ce que les- 
dits moyens de security component une ligne de so 
restriction (LR) susceptible d'etre distinguSe de 
ladite piste de guidage aval (L2) et s'etendant de 
fagon sensiblement parallele et espacee de la piste 

de guidage aval (L2), en aval par rapport a la direc- 
tion decirculation sur la piste de guidage amont (L1 ) s ss 
un capteur monte sur chaque chariot (A) pourd&ec- 
ter ladite ligne de restriction (LR), et des moyens de 
controle munis cfune fonction de discrimination pour 



determiner a partir de la detection par ledit capteur 
de ladile ligne de restriction (LR) que le chariol (A) 
a subit une defaillance et ne s'est pas dirige vers 
ladite piste de guidage aval (L2). 

8. Un systeme de contrdle de circulation de chariots 
selon la revendication 7, caracterise en ce que ladite 
piste de guidage (L) est une ligne magnetique pre- 
senlant Tun des p6le6 rnagn&iques a delecler et 
ladite ligne de restriction (LR) est une ligne magne- 
tique presentani i'autre p6le magnetique a d&ecter. 

9. Un systeme de contrdle de circulation de chariots 
selon la revendicalion 1 , caracterise en ce que cha- 
cun desdits chariots (A) comports en outre des 
moyens de mesure (16) pour mesurer une distance 
de circulation sur la base du taux de rotation d'une 
roue du chariot (A) en appui sur le sol. 



20 io. Un systeme dc contrdle dc circulation dc chariots 
selon la revendication 9 : caracterise en oe que les- 
dits moyens de contrdle (9) mettent en memoire, 
comme information de distance, la distance a partir 
dudit moyen de memoire installs adjacent audit 
25 moyen de contrdle, lesdits moyens de contrdle (9) 
determinant qu'une anomalie de circulation s'est 
produite lorsqi/une erreur admissible predetermi- 
nee est depassde par la difference entre ladite infor- 
mation de distance lue par lesdits moyens de corn- 
so munication lorsque le chariot (A) s'approche du 
moyen de memoire suivant, et ladite distance de cir- 
culation mcsurcc par lesdits moyens dc mcsurc 
lorsque le chariot (A) se deplaco dudit moyen de 
memoire audit moyen de memoire suivant. 
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